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(57)Abstract: 

PURPOSE: To obtain a highly reliable ink jet cartridge 
always properly keeping an ink pressure to be supplied to 
a recording head even if the cartridge is differently 
handled or a change in external environment, such as 
fluctuation of air temperature or air pressure, occurs. 
CONSTITUTION: A first chamber 3 and a second 
chamber 8 are connected to each other through a duct 
line 6. An end of the duct line 6 on the side of the second 
chamber 8 has an ink repellency. The pressure of the 
second chamber 8 is adjusted by a proper surface tension 
of ink. On the other end of the duct line 6 on the side of 
the first chamber 3, a first porous member is provided to 
prevent air in the first chamber 3 from intruding into the 
duct line 6 even if the cartridge is disposed upside down. 
The capacity of air in the second chamber 8 is 
determined to be not more than three times larger than 
the capacity of the duct line 6. A pressure change in the 
second chamber 8 caused by a change in air temperature 
or air pressure is absorbed by the duct line 6. In this 



manner, an ink pressure to a recording head 1 is kept constant. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In a recording head and the ink jet cartridge used for the ink jet recording apparatus 
which has an ink tank The 1st ** which said ink tank mainly stores ink and has opening with 
atmospheric air ? The ink jet cartridge characterized by the bottom so that it may have a porosity 
member in opening by the side of the 1st [ of the duct which connects the 2nd sealed ** which 
has a porosity member, and said the 1st ** and said 2nd **, and this duct ] ** and ink may 
trickle from the tip by the side of the 2nd [ of said duct ] **. 

[Claim 2] In a recording head and the ink jet cartridge used for the ink jet recording apparatus 
which has an ink tank The 1st ** which said ink tank mainly stores ink and has opening with 
atmospheric air, It has the duct constituted so that the 2nd sealed ** which has a porosity 
member, and said the 1st ** and said 2nd ** might be connected and the opening tip by the side 
of the 2nd ** might have water repellence at least. The ink jet cartridge characterized by the 
bottom so that ink may trickle from the tip by the side of the 2nd [ of said duct ] **. 
[Claim 3] In a recording head and the ink jet cartridge used for the ink jet recording apparatus 
which has an ink tank The 1st ** which said ink tank mainly stores ink and has opening with 
atmospheric air, The ink jet cartridge characterized by the bottom so that it may have the duct 
which connects the 2nd ** by which the porosity member which has a crevice was allotted and 
sealed, and said the 1st ** and said 2nd ** and ink may trickle from the tip by the side of the 2nd 
[of this duct] **. 

[Claim 4] In a recording head and the ink jet cartridge used for the ink jet recording apparatus 
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which has an ink tank The 1st ** which said ink tank mainly stores ink and has opening with 
atmospheric air, The ink jet cartridge characterized by having the duct which connects the 2nd 
sealed ** which has a porosity member, and said the 1st ** and said 2nd **, and the volume of 
said 2nd ** being constituted by 3 or less times of the volume of said duct. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the ink jet cartridge used for an ink jet printer. 
[0002] 

[Description of the Prior Art] As for a printer, in an ink jet cartridge, the liquid ink side of an ink 
tank may become higher than a recording head nozzle side constitutionally. In such a case, the 
water head differential pressure by difference of height joins the nozzle side of a recording head, 
and ink flows out from a nozzle. In order to prevent this, a means to generate negative pressure is 
needed in an ink tank. 

[0003] Into this ink tank, as a means to generate negative pressure, porous members, such as 
sponge, are arranged in an ink tank, and the method of using that capillary tube force is common, 
and is used widely. However, it had the fault of being unable to exhaust the ink with which could 
not fill up sponge with ink completely and it filled up, and the miniaturization of a cartridge was 
difficult. Moreover, although the method of preparing a pressure adjustment valve between an 
ink tank and a recording head was also proposed, while becoming expensive, it was easy to 
produce failure of a pressure adjustment valve, and was not suitable for actual use. 
[0004] Moreover, there is a technique which connects the 1st ** which stores ink which is 
indicated by Japanese Patent Application No. No. 285745 [ three to ], the 2nd sealed **, and the 
1st ** and 2nd ** with a capillary tube. With this technique, ink is supplied to the 2nd ** by the 
differential pressure of the atmospheric pressure concerning the 1st indoor ink, and the 2nd 
indoor negative pressure by consumption of the ink in a recording head through a capillary tube. 
At this time, ink ** in the 2nd ** and recording head is fixed with the surface tension of ink in 
opening by the side of the 2nd [ of a capillary tube ] **. 

[0005] According to this technique, ink can be supplied to a recording head by the proper 
pressure. However, when a cartridge is held to reverse depending on the processing method of a 
cartridge, for example, the air of the 1st ** may enter into the 2nd ** through a capillary tube, 
the pressure in the 2nd ** may rise, and good negative pressure cannot be held to a recording 
head, but ink may be spilt out from the nozzle of a recording head. Moreover, there was a 
problem of it becoming impossible for that the air of the 2nd ** will enter in a capillary tube by 
fluctuation of an atmospheric pressure or change of temperature if the volume of the air of the 
2nd ** changes, the inside of a capillary tube will be filled with air, for example, the 2nd indoor 
air escapes to the 1st ** etc. to maintain the balance of the pressure by the capillary tube force. 
[0006] 

[Problem(s) to be Solved by the Invention] This invention aims at offering a reliable ink jet 
cartridge by having been made in view of the situation mentioned above, losing the leakage and 
****** of ink by the handling of a cartridge, change of atmospheric temperature, and change of 
the external environment of fluctuation of an atmospheric pressure, and making always proper 
the ink pressure supplied to a recording head. 
[0007] 
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[Means for Solving the Problem] In the ink jet cartridge which uses this invention for the ink jet 
recording apparatus which has a recording head and an ink tank said ink tank The 1st ** which 
mainly stores ink and has opening with atmospheric air, and the 2nd sealed ** which has a 
porosity member, As it has the duct which connects said the 1st ** and 2nd ** and ink trickles 
from the tip by the side of the 2nd [ of said duct ] **, in invention according to claim 1 , it is 
characterized by having a porosity member in opening by the side of the 1st [ of said duct ] **. 
Moreover, in invention according to claim 2, it is characterized by the thing of said duct 
constituted so that the opening tip by the side of the 2nd ** may have water repellence at least. 
Furthermore, in invention according to claim 3, it is characterized by establishing a crevice in the 
porosity member allotted to said 2nd **. In invention according to claim 4, it is characterized by 
the volume of said 2nd ** being constituted by 3 or less times of the volume of said duct. 
[0008] 

[Function] Since ink is held by the porosity member even when a cartridge is made reverse in 
invention according to claim 1 by preparing a porosity member in opening by the side of the 1st [ 
of a duct ] ** according to this invention, it can prevent air invading in a duct. Moreover, in 
invention according to claim 2, it can prevent that the front face of an ink droplet becomes large 
unusually at opening of a duct, and the balance of ink ** collapses by [ of a duct ] giving water 
repellence at the tip of opening by the side of the 2nd ** at least. Furthermore, in invention 
according to claim 3, even when ink trickles aslant from opening of a duct by some inclinations 
by establishing a crevice in the porosity member allotted to the 2nd **, while being able to make 
a porosity member absorb ink certainly, the ink absorbed by the porosity member and the 
dropped ink can be held, without winning air. In invention according to claim 4, when the 
volume of the 2nd ** is constituted by 3 or less times of the volume of a duct, even if the 2nd 
indoor air expands and it invades in a duct by change of temperature or an atmospheric pressure, 
the overall length of a duct is not filled by air. By these configurations, change of ink ** by 
change of the environment of change of handling and temperature of a cartridge, or an 
atmospheric pressure can be suppressed, and always good ink ** can be secured. 
[0009] 

[Example] Drawing 1 is the outline block diagram showing one example of the ink jet cartridge 
of this invention, the inside of drawing, and 1 - the recording head section and 2 - an ink tank 
and 3 - the 1st ** and 4 an atmospheric-air free passage hole and 5 - a mesh member and 6 - 
for the 2nd ** and 9, as for a filter and 1 1, the 2nd porosity member and 10 are [ a duct and 7 / 
the 1st porosity member and 8 / passage and 12 ] ink. A recording head 1 consists of a heat sink 
with which the head chip was attached, a printed-circuit board which supplies an electrical signal 
to a head chip, a manifold which supplies ink to a head chip. It is not illustrating about these 
configurations. Many nozzles are formed in the head chip by high density. For example, 128 
nozzles can be arranged by the consistency of 300spi(s). Each nozzle is made to generate air 
bubbles by energization, and the heating element for injecting an ink droplet is prepared in it. In 
drawing 1 , injection of an ink droplet is performed downward. 

[0010] The ink tank 2 consists of 1st ** 3 which stores ink 12, and 2nd ** 8 which has the 2nd 
porosity member 9. The ink tank 2 can be formed by PET (polyethylene terephthalate). The 
atmospheric-air free passage hole 4 which keeps the pressure of the 1st ** equal to atmospheric 
pressure is formed in 1st ** 3, and in order to prevent ink flowing into the lower part of the 
atmospheric-air free passage hole 4 out of an atmospheric-air free passage hole, the mesh 
member 5 which does not let through and ink pass is arranged only in air. The ingredient which 
performed fluororesin coating for example, in the SUS mesh filter, and gave water repellence to 
it, and the thing which waterproofed on the cloth woven precisely can be used for the mesh 
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[001 1] 2nd ** 8 will be in a sealing condition, if a duct 6 and the passage 1 1 of the ink to the 
recording head section 1 are blocked. 2nd ** 8 had volume of about 1.5 cc, and the 2nd porosity 
member 9 occupies abbreviation one half. The volume of this 2nd ** 8 is constituted in 3 or less 
times of the volume of a duct 6. As foam used for the 2nd porosity member 9, there are polyester 
felt, urethane foam, a plastics sintered compact, etc., for example. Moreover, in order to generate 
moderate holding pressure, the opening consistency needs to be controlled suitably and average 
boa size has desirable about 200micro. 

[0012] The 1st ** 3 and 2nd ** 8 are connected by the duct 6. Atmospheric-air release of 1st ** 
3 is carried out, and 2nd ** 8 is sealed. Therefore, the ink which the difference of elevation of 
the oil level of ink 12 and the edge of a duct 6 and the differential pressure of atmospheric air 
and 2nd ** 8 acted on the edge of the duct 6 by the side of 2nd ** 8, and was stored in 1st ** 3 
of the ink tank 2 is supplied to 2nd ** 8 by the duct 6 which connects the 1st ** 3 and 2nd ** 8. 
The 1st porosity member 7 is formed in the 1st [ of a duct 6 ] ** side. The 1st porosity member 7 
has prevented that air mixes in a duct 6, when an ink jet cartridge is made reverse. The felt, a 
cellulose sponge, urethane foam, etc. can be used as an ingredient. 

[0013] A duct 6 can be formed by the case and one, and opening by the side of the 1st ** is 
prepared in the abbreviation pars basilaris ossis occipitalis of an ink tank, touches the 1st 
porosity member 7, or makes it buried, and is arranged. Moreover, opening by the side of the 2nd 
** is in a location usually higher than the liquid ink side at the time of use. Moreover, the 
meandering section which is not illustrated can be prepared in a duct 6, and the complete product 
of a duct can be set to about 0.5 cc. 

[0014] The tip of a duct 6 is projected to the 2nd indoor space. A lobe can be made into the tip 
outer diameter of 400 micrometers, and the bore of 200 micrometers. The coat of the duct 6 is 
carried out by the fluorine system coating agent with the interior and exterior, and it is 
constituted so that ink may have the contact angle of about 60 degrees. As a coating ingredient of 
** ink nature, silicone resin: SR24 10 (Dow Corning, Inc., Toray Industries), fluorine-containing 
silicon KP-801 (Shin-etsu chemistry incorporated company), etc. can be used, for example. 
[0015] The 2nd porosity member 9 has the crevice of the configuration near the spherical surface 
which set the tip of this duct 6 as the abbreviation core. When using this ink jet cartridge, in case 
an ink droplet trickles into the 2nd porosity member 9 from the tip of a duct 6, even if the 
dropping direction shifts by vibration etc., it is arranged so that it can absorb to foam certainly. 
Moreover, by setting up so that the ink side included in the 2nd porosity member 9 may come 
above near the pars basilaris ossis occipitalis of a crevice, the dropped ink is held in the ink in the 
2nd porosity member 9, and winning of air can be reduced. For example, as shown in drawing 2 , 
a crevice can be prepared near the center section which ink trickles, and it can constitute from 
this part so that an ink side may be exposed. Of course, it is also possible to form combining the 
crevice a spherical-surface configuration and near a center section. The filter 10 which carries 
out the trap of the dust is formed in the 2nd ** bottom, and passage 1 1 connects with the 
recording head section 1 . 

[0016] The ink supply pressure of the recording head section 1 becomes settled in the sum of the 
difference of elevation of the pressure of 2nd ** 8, i.e., differential pressure with atmospheric air, 
the holding pressure of the 2nd porosity member 9 of 2nd ** 8, and a 2nd ** 8 and the nozzle 
side of the recording head section 1 . The 2nd porosity member 9 is selected so that this value 
may turn into a value suitable for printing. As an ink supply pressure, it can be referred to as -30 
- -150mmH2 O, for example. 

[0017] The example of the ink supply actuation in one example of the ink jet cartridge of this 
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invention is explained. In the normal state, the ink of the edge of a duct 6 is held at the edge of a 

duct 6 with own surface tension of ink. Printing consumption of ink sends the ink filled up with 

the 2nd porosity member 9 of 2nd ** 8 to the recording head section 1. The pressure of 2nd ** 8 

declines by this. If the negative pressure of 2nd ** 8 becomes large and the differential pressure 

of 1st ** 3 and 2nd ** 8 exceeds the surface tension of the ink at the tip of a duct 6, and the force 

by the difference of elevation, keeping by the surface tension of the ink in the edge of a duct 6 

will collapse, ink will flow out of the edge of a duct 6, a drop will be formed, and, finally it will 

be dropped at the 2nd porosity member 9. The pressure of 2nd ** 8 is eased by dropping of ink. 

Thereby, the balance with the surface tension of the ink in the tip of a duct and the sum of the 

difference of elevation of 2nd ** 8 and the nozzle side of the recording head section 1 is 

recovered, and the differential pressure of 1st ** 3 and 2nd ** 8 stops dropping of ink. Thus, the 

ink of the almost same amount as having consumed by printing is supplied to 2nd ** 8 from 1st 
** 3 

[0018] Thus, although the oil level of ink 12 is in a location higher than the nozzle of the 
recording head section 1, proper negative pressure can be made to act on a nozzle in the ink jet 
cartridge of this invention. Therefore, in the edge by the side of 2nd ** 8 of a duct 6, it is 
necessary to once intercept the ink passage which results in the recording head section 1 from 1st 
** 3 with the surface tension of ink in this invention. The maintenance condition of the ink by 
the capillary tube force of the duct 6 at this time becomes important. Drawing 3 thru/or drawing 
6 are the explanatory views of the maintenance condition of the ink near the point of a duct 6. As 
shown in drawing 3 , when setting [ a contact angle ] the radius of gamma and a duct 6 to r for 
the surface tension of theta and ink, differential pressure P is called for by P=2x gammaxsin 
theta/r. The holding pressure force P is 52mmH(s)2 O at the time of the radius of r= 100 
micrometers of theta= 60 degrees of contact angles from this relation, surface tension gamma=30 
dyn/cm of ink, and a duct 6. As shown in drawing 4 , when the front face of ink has spread even 
in the outer diameter of a duct 6, two are set to 1/r of the outer diameter of a duct 6, for example, 
r= 200 micrometers, then the holding pressure force P are set to one half of 26mmH(s)2 O. Thus, 
the holding pressure force will change with the adhesion conditions of the ink in the tip of a duct 
6. 

[0019] Therefore, in order to maintain the maintenance condition of ink at stability, it is effective 
to perform surface treatment near the tip of a duct 6. If coating 13 etc. performs surface treatment 
of ** ink nature outside as shown in drawing 5 , maintenance of ink is performed by being 
stabilized with the wall of a duct 6, and can be performed by stabilizing supply of the ink to the 
recording head section 1 as a result. 

[0020] Moreover, if a taper is attached at the tip of a capillary tube and the outer diameter at the 
tip of a capillary tube is made thin as shown in drawing 6 , change of the path of an effectual 
duct becomes small and can make fluctuation of ink holding pressure small. Also in this case, the 
ink stabilized further can be supplied to near a tip and the external surface of a duct by 
performing coating of ** ink nature. 

[0021] The case where environmental conditions, such as temperature and an atmospheric 
pressure, are changed while in use is explained. Keeping is maintained without the atmospheric 
pressure in 2nd ** 8 becoming high superfluously by returning the ink in a duct 6 to 1st ** 3 by 
the rise of temperature, or reduction of atmospheric pressure, if the atmospheric pressure of the 
2nd ** increases relatively. The allobar by the allobar and temperature change which may 
generally happen is about 30% at the maximum. By this change, the ink outflow from a nozzle is 
prevented by returning 30% of ink of the air volume of 2nd ** 8 to 1st ** 3. Since the capillary 
tube force by the duct 6 stops acting suitably when a duct 6 replaces with air completely at this 
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time, it is not desirable. Moreover, if air flows into 1st ** 3, it will become impossible to be 
equal to fluctuation of a repeat, and actuation will be spoiled. Therefore, as for the capacity of a 
duct 6, it is desirable to have 30% or more of the air volume of 2nd ** 8, and 1/3 or more [ of the 
volume of 2nd ** 8 ] is desirable in it being stabilized and operating. 

[0022] The recording head section 1 and the ink tank 2 as shown in drawing 1 do not restrict the 
ink jet cartridge of this invention to the configuration of one. For example, the recording head 
section 1 and the ink tank 2 can be constituted from an another object, and the ink tank 2 can be 
constituted removable as indicated by above-mentioned Japanese Patent Application No. No. 
285745 [ three to ]. In this case, in the condition that the ink tank 2 has separated from the 
recording head section 1, it is necessary to take into consideration the sealing nature of 2nd ** 8. 
Therefore, in case the passage 1 1 of ink prepares the packing member by the seal member, 
rubber, etc. in the part separated on the way as the joint section and equips it with the ink tank 2 
at the recording head section 1, it can constitute so that the ink passage from the recording head 
section 1 may penetrate the joint section. Moreover, a valve can be prepared in the joint section 
and the configuration which a valve opens at the time of wearing of the ink tank 2 can also be 
used. 

[0023] Moreover, it is also possible to constitute 1st ** 3 removable. Drawing 7 is a block 
diagram at the time of constituting the 1st ** removable. 14 are the connection section among 
drawing. In this case, it leaves the 1st porosity member 7, and 1st ** 3 is detached and attached. 
Also where 1st ** 3 is removed, unless ink sinks into the 1st porosity member 7 and it is left 
over a long period of time, air does not enter in a duct 6. Moreover, even when equipment is 
leaned in this condition, ink is not spilt out to other parts according to the capillary tube force of 
the 1st porosity member 7. Also in such a configuration, it is necessary to constitute 1st ** 3 so 
that ink may not leak in the condition of having been removed. For example, a seal member, a 
valve, etc. are prepared in the connection section 14 connected with the 1st porosity member 7, 
at the time of wearing, opening can be carried out to a seal member, or the configuration which 
opens a valve can be used. Or it can also consider as the configuration which opens and closes 
the atmospheric-air free passage hole 4 according to attachment and detachment of 1st ** 3. 
Thus, by constituting 1st ** 3 removable, the configuration of an exchange part can be 
simplified, and the amount of ink which miniaturizes or holds a component part can be made to 
increase, and a running cost can be reduced. Of course, 1st ** 3 can be constituted removable 
and can be constituted for 2nd ** 8 to the recording head section 1, enabling still freer 
attachment and detachment. In this case, the part of 2nd ** 8 without the need for exchange can 
be fixed, and the recording head section 1 and 1st ** 3 with the need for exchange can be made 
exchangeable. 
[0024] 

[Effect of the Invention] Even if it is the case where it equips after easing the conditions about 
the handling of a cartridge, for example, making a cartridge into an upside-down according to 
this invention so that clearly from the above explanation, ink leakage etc. cannot be caused but it 
can be made to operate normally. Moreover, the effectiveness that a reliable ink jet cartridge can 
be offered has change of installation conditions, such as an inclination, a temperature, an 
atmospheric pressure, etc., etc. by easing the environmental condition to be used and making 
always proper the ink pressure supplied to a recording head. 



TECHNICAL FIELD 



[Industrial Application] This invention relates to the ink jet cartridge used for an ink jet printer. 
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PRIOR ART 



[Description of the Prior Art] As for a printer, in an ink jet cartridge, the liquid ink side of an ink 
tank may become higher than a recording head nozzle side constitutionally. In such a case, the 
water head differential pressure by difference of height joins the nozzle side of a recording head, 
and ink flows out from a nozzle. In order to prevent this, a means to generate negative pressure is 
needed in an ink tank. 

[0003] Into this ink tank, as a means to generate negative pressure, porous members, such as 
sponge, are arranged in an ink tank, and the method of using that capillary tube force is common, 
and is used widely. However, it had the fault of being unable to exhaust the ink with which could 
not fill up sponge with ink completely and it filled up, and the miniaturization of a cartridge was 
difficult. Moreover, although the method of preparing a pressure adjustment valve between an 
ink tank and a recording head was also proposed, while becoming expensive, it was easy to 
produce failure of a pressure adjustment valve, and was not suitable for actual use. 
[0004] Moreover, there is a technique which connects the 1st ** which stores ink which is 
indicated by Japanese Patent Application No. No. 285745 [ three to ], the 2nd sealed **, and the 
1st ** and 2nd ** with a capillary tube. With this technique, ink is supplied to the 2nd ** by the 
differential pressure of the atmospheric pressure concerning the 1st indoor ink, and the 2nd 
indoor negative pressure by consumption of the ink in a recording head through a capillary tube. 
At this time, ink ** in the 2nd ** and recording head is fixed with the surface tension of ink in 
opening by the side of the 2nd [ of a capillary tube ] **. 

[0005] According to this technique, ink can be supplied to a recording head by the proper 
pressure. However, when a cartridge is held to reverse depending on the processing method of a 
cartridge, for example, the air of the 1st ** may enter into the 2nd ** through a capillary tube, 
the pressure in the 2nd ** may rise, and good negative pressure cannot be held to a recording 
head, but ink may be spilt out from the nozzle of a recording head. Moreover, there was a 
problem of it becoming impossible for that the air of the 2nd ** will enter in a capillary tube by 
fluctuation of an atmospheric pressure or change of temperature if the volume of the air of the 
2nd ** changes, the inside of a capillary tube will be filled with air, for example, the 2nd indoor 
air escapes to the 1st ** etc. to maintain the balance of the pressure by the capillary tube force. 



EFFECT OF THE INVENTION 



[Effect of the Invention] Even if it is the case where it equips after easing the conditions about 
the handling of a cartridge, for example, making a cartridge into an upside-down according to 
this invention so that clearly from the above explanation, ink leakage etc. cannot be caused but it 
can be made to operate normally. Moreover, the effectiveness that a reliable ink jet cartridge can 
be offered has change of installation conditions, such as an inclination, a temperature, an 
atmospheric pressure, etc., etc. by easing the environmental condition to be used and making 
always proper the ink pressure supplied to a recording head. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] This invention aims at offering a reliable ink jet 
cartridge by having been made in view of the situation mentioned above, losing the leakage and 
****** of ink by the handling of a cartridge, change of atmospheric temperature, and change of 
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the external environment of fluctuation of an atmospheric pressure, and making always proper 
the ink pressure supplied to a recording head. 



MEANS 



[Means for Solving the Problem] In the ink jet cartridge which uses this invention for the ink jet 
recording apparatus which has a recording head and an ink tank said ink tank The 1st ** which 
mainly stores ink and has opening with atmospheric air, and the 2nd sealed ** which has a 
porosity member, As it has the duct which connects said the 1st ** and 2nd ** and ink trickles 
from the tip by the side of the 2nd [ of said duct ] **, in invention according to claim 1, it is 
characterized by having a porosity member in opening by the side of the 1st [ of said duct ] **. 
Moreover, in invention according to claim 2, it is characterized by the thing of said duct 
constituted so that the opening tip by the side of the 2nd ** may have water repellence at least. 
Furthermore, in invention according to claim 3, it is characterized by establishing a crevice in the 
porosity member allotted to said 2nd **. In invention according to claim 4, it is characterized by 
the volume of said 2nd ** being constituted by 3 or less times of the volume of said duct. 



OPERATION 



[Function] Since ink is held by the porosity member even when a cartridge is made reverse in 
invention according to claim 1 by preparing a porosity member in opening by the side of the 1st [ 
of a duct ] ** according to this invention, it can prevent air invading in a duct. Moreover, in 
invention according to claim 2, it can prevent that the front face of an ink droplet becomes large 
unusually at opening of a duct, and the balance of ink ** collapses by [ of a duct ] giving water 
repellence at the tip of opening by the side of the 2nd ** at least. Furthermore, in invention 
according to claim 3, even when ink trickles aslant from opening of a duct by some inclinations 
by establishing a crevice in the porosity member allotted to the 2nd **, while being able to make 
a porosity member absorb ink certainly, the ink absorbed by the porosity member and the 
dropped ink can be held, without winning air. In invention according to claim 4, when the 
volume of the 2nd ** is constituted by 3 or less times of the volume of a duct, even if the 2nd 
indoor air expands and it invades in a duct by change of temperature or an atmospheric pressure, 
the overall length of a duct is not filled by air. By these configurations, change of ink ** by 
change of the environment of change of handling and temperature of a cartridge, or an 
atmospheric pressure can be suppressed, and always good ink ** can be secured. 



EXAMPLE 



[Example] Drawing 1 is the outline block diagram showing one example of the ink jet cartridge 
of this invention, the inside of drawing, and 1 - the recording head section and 2 - an ink tank 
and 3 ~ the 1st ** and 4 - an atmospheric-air free passage hole and 5 a mesh member and 6 - 
for the 2nd ** and 9, as for a filter and 1 1, the 2nd porosity member and 10 are [ a duct and 7 / 
the 1st porosity member and 8 / passage and 12 ] ink. A recording head 1 consists of a heat sink 
with which the head chip was attached, a printed-circuit board which supplies an electrical signal 
to a head chip, a manifold which supplies ink to a head chip. It is not illustrating about these 
configurations. Many nozzles are formed in the head chip by high density. For example, 128 
nozzles can be arranged by the consistency of 300spi(s). Each nozzle is made to generate air 
bubbles by energization, and the heating element for injecting an ink droplet is prepared in it. In 
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drawing 1 , injection of an ink droplet is performed downward. 

[0010] The ink tank 2 consists of 1st ** 3 which stores ink 12, and 2nd ** 8 which has the 2nd 
porosity member 9. The ink tank 2 can be formed by PET (polyethylene terephthalate). The 
atmospheric-air free passage hole 4 which keeps the pressure of the 1st ** equal to atmospheric 
pressure is formed in 1st ** 3, and in order to prevent ink flowing into the lower part of the 
atmospheric-air free passage hole 4 out of an atmospheric-air free passage hole, the mesh 
member 5 which does not let through and ink pass is arranged only in air. The ingredient which 
performed fluororesin coating for example, in the SUS mesh filter, and gave water repellence to 
it, and the thing which waterproofed on the cloth woven precisely can be used for the mesh 
member 5. 

[001 1] 2nd ** 8 will be in a sealing condition, if a duct 6 and the passage 1 1 of the ink to the 
recording head section 1 are blocked. 2nd ** 8 had volume of about 1 .5 cc, and the 2nd porosity 
member 9 occupies abbreviation one half. The volume of this 2nd ** 8 is constituted in 3 or less 
times of the volume of a duct 6. As foam used for the 2nd porosity member 9, there are polyester 
felt, urethane foam, a plastics sintered compact, etc., for example. Moreover, in order to generate 
moderate holding pressure, the opening consistency needs to be controlled suitably and average 
boa size has desirable about 200micro. 

[0012] The 1st ** 3 and 2nd ** 8 are connected by the duct 6. Atmospheric-air release of 1st ** 
3 is carried out, and 2nd ** 8 is sealed. Therefore, the ink which the difference of elevation of 
the oil level of ink 12 and the edge of a duct 6 and the differential pressure of atmospheric air 
and 2nd ** 8 acted on the edge of the duct 6 by the side of 2nd ** 8, and was stored in 1st ** 3 
of the ink tank 2 is supplied to 2nd ** 8 by the duct 6 which connects the 1st ** 3 and 2nd ** 8. 
The 1st porosity member 7 is formed in the 1st [ of a duct 6 ] ** side. The 1st porosity member 7 
has prevented that air mixes in a duct 6, when an ink jet cartridge is made reverse. The felt, a 
cellulose sponge, urethane foam, etc. can be used as an ingredient. 

[0013] A duct 6 can be formed by the case and one, and opening by the side of the 1st ** is 
prepared in the abbreviation pars basilaris ossis occipitalis of an ink tank, touches the 1st 
porosity member 7, or makes it buried, and is arranged. Moreover, opening by the side of the 2nd 
** is in a location usually higher than the liquid ink side at the time of use. Moreover, the 
meandering section which is not illustrated can be prepared in a duct 6, and the complete product 
of a duct can be set to about 0.5 cc. 

[0014] The tip of a duct 6 is projected to the 2nd indoor space. A lobe can be made into the tip 
outer diameter of 400 micrometers, and the bore of 200 micrometers. The coat of the duct 6 is 
carried out by the fluorine system coating agent with the interior and exterior, and it is 
constituted so that ink may have the contact angle of about 60 degrees. As a coating ingredient of 
** ink nature, silicone resin:SR2410 (Dow Corning, Inc., Toray Industries), fluorine-containing 
silicon KP-801 (Shin-etsu chemistry incorporated company), etc. can be used, for example. 
[0015] The 2nd porosity member 9 has the crevice of the configuration near the spherical surface 
which set the tip of this duct 6 as the abbreviation core. When using this ink jet cartridge, in case 
an ink droplet trickles into the 2nd porosity member 9 from the tip of a duct 6, even if the 
dropping direction shifts by vibration etc., it is arranged so that it can absorb to foam certainly. 
Moreover, by setting up so that the ink side included in the 2nd porosity member 9 may come 
above near the pars basilaris ossis occipitalis of a crevice, the dropped ink is held in the ink in the 
2nd porosity member 9, and winning of air can be reduced. For example, as shown in drawing 2 , 
a crevice can be prepared near the center section which ink trickles, and it can constitute from 
this part so that an ink side may be exposed. Of course, it is also possible to form combining the 
crevice a spherical-surface configuration and near a center section. The filter 10 which carries 
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out the trap of the dust is formed in the 2nd ** bottom, and passage 1 1 connects with the 
recording head section 1 . 

[0016] The ink supply pressure of the recording head section 1 becomes settled in the sum of the 
difference of elevation of the pressure of 2nd ** 8, i.e., differential pressure with atmospheric air, 
the holding pressure of the 2nd porosity member 9 of 2nd ** 8, and a 2nd ** 8 and the nozzle 
side of the recording head section 1 . The 2nd porosity member 9 is selected so that this value 
may turn into a value suitable for printing. As an ink supply pressure, it can be referred to as -30 
- -150mmH2 O, for example. 

[0017] The example of the ink supply actuation in one example of the ink jet cartridge of this 
invention is explained. In the normal state, the ink of the edge of a duct 6 is held at the edge of a 
duct 6 with own surface tension of ink. Printing consumption of ink sends the ink filled up with 
the 2nd porosity member 9 of 2nd ** 8 to the recording head section 1. The pressure of 2nd ** 8 
declines by this. If the negative pressure of 2nd ** 8 becomes large and the differential pressure 
of 1st ** 3 and 2nd ** 8 exceeds the surface tension of the ink at the tip of a duct 6, and the force 
by the difference of elevation, keeping by the surface tension of the ink in the edge of a duct 6 
will collapse, ink will flow out of the edge of a duct 6, a drop will be formed, and, finally it will 
be dropped at the 2nd porosity member 9. The pressure of 2nd ** 8 is eased by dropping of ink. 
Thereby, the balance with the surface tension of the ink in the tip of a duct and the sum of the 
difference of elevation of 2nd ** 8 and the nozzle side of the recording head section 1 is 
recovered, and the differential pressure of 1st ** 3 and 2nd ** 8 stops dropping of ink. Thus, the 
ink of the almost same amount as having consumed by printing is supplied to 2nd ** 8 from 1st 
** 3. 

[001 8] Thus, although the oil level of ink 12 is in a location higher than the nozzle of the 
recording head section 1, proper negative pressure can be made to act on a nozzle in the ink jet 
cartridge of this invention. Therefore, in the edge by the side of 2nd ** 8 of a duct 6, it is 
necessary to once intercept the ink passage which results in the recording head section 1 from 1st 
** 3 with the surface tension of ink in this invention. The maintenance condition of the ink by 
the capillary tube force of the duct 6 at this time becomes important. Drawing 3 thru/or drawing 
6 are the explanatory views of the maintenance condition of the ink near the point of a duct 6. As 
shown in drawing 3 , when setting [ a contact angle ] the radius of gamma and a duct 6 to r for 
the surface tension of theta and ink, differential pressure P is called for by P=2x gammaxsin 
theta/r. The holding pressure force P is 52mmH(s)2 O at the time of the radius of r= 100 
micrometers of theta= 60 degrees of contact angles from this relation, surface tension gamma=30 
dyn/cm of ink, and a duct 6. As shown in drawing 4 , when the front face of ink has spread even 
in the outer diameter of a duct 6, two are set to 1/r of the outer diameter of a duct 6, for example, 
r= 200 micrometers, then the holding pressure force P are set to one half of 26mmH(s)2 O. Thus, 
the holding pressure force will change with the adhesion conditions of the ink in the tip of a duct 
6. 

[0019] Therefore, in order to maintain the maintenance condition of ink at stability, it is effective 
to perform surface treatment near the tip of a duct 6. If coating 13 etc. performs surface treatment 
of ** ink nature outside as shown in drawing 5 , maintenance of ink is performed by being 
stabilized with the wall of a duct 6, and can be performed by stabilizing supply of the ink to the 
recording head section 1 as a result. 

[0020] Moreover, if a taper is attached at the tip of a capillary tube and the outer diameter at the 
tip of a capillary tube is made thin as shown in drawing 6 , change of the path of an effectual 
duct becomes small and can make fluctuation of ink holding pressure small. Also in this case, the 
ink stabilized further can be supplied to near a tip and the external surface of a duct by 
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performing coating of ** ink nature. 

[0021] The case where environmental conditions, such as temperature and an atmospheric 
pressure, are changed while in use is explained. Keeping is maintained without the atmospheric 
pressure in 2nd ** 8 becoming high superfluously by returning the ink in a duct 6 to 1st ** 3 by 
the rise of temperature, or reduction of atmospheric pressure, if the atmospheric pressure of the 
2nd ** increases relatively. The allobar by the allobar and temperature change which may 
generally happen is about 30% at the maximum. By this change, the ink outflow from a nozzle is 
prevented by returning 30% of ink of the air volume of 2nd ** 8 to 1st ** 3. Since the capillary 
tube force by the duct 6 stops acting suitably when a duct 6 replaces with air completely at this 
time, it is not desirable. Moreover, if air flows into 1st ** 3, it will become impossible to be 
equal to fluctuation of a repeat, and actuation will be spoiled. Therefore, as for the capacity of a 
duct 6, it is desirable to have 30% or more of the air volume of 2nd ** 8, and 1/3 or more [ of the 
volume of 2nd ** 8 ] is desirable in it being stabilized and operating. 

[0022] The recording head section 1 and the ink tank 2 as shown in drawing 1 do not restrict the 
ink jet cartridge of this invention to the configuration of one. For example, the recording head 
section 1 and the ink tank 2 can be constituted from an another object, and the ink tank 2 can be 
constituted removable as indicated by above-mentioned Japanese Patent Application No. No. 
285745 [ three to ]. In this case, in the condition that the ink tank 2 has separated from the 
recording head section 1, it is necessary to take into consideration the sealing nature of 2nd ** 8. 
Therefore, in case the passage 1 1 of ink prepares the packing member by the seal member, 
rubber, etc. in the part separated on the way as the joint section and equips it with the ink tank 2 
at the recording head section 1, it can constitute so that the ink passage from the recording head 
section 1 may penetrate the joint section. Moreover, a valve can be prepared in the joint section 
and the configuration which a valve opens at the time of wearing of the ink tank 2 can also be 
used. 

[0023] Moreover, it is also possible to constitute 1st ** 3 removable. DrawinR 7 is a block 
diagram at the time of constituting the 1st ** removable. 14 are the connection section among 
drawing. In this case, it leaves the 1st porosity member 7, and 1st ** 3 is detached and attached. 
Also where 1st ** 3 is removed, unless ink sinks into the 1st porosity member 7 and it is left 
over a long period of time, air does not enter in a duct 6. Moreover, even when equipment is 
leaned in this condition, ink is not spilt out to other parts according to the capillary tube force of 
the 1st porosity member 7. Also in such a configuration, it is necessary to constitute 1st ** 3 so 
that ink may not leak in the condition of having been removed. For example, a seal member, a 
valve, etc. are prepared in the connection section 14 connected with the 1st porosity member 7, 
at the time of wearing, opening can be carried out to a seal member, or the configuration which 
opens a valve can be used. Or it can also consider as the configuration which opens and closes 
the atmospheric-air free passage hole 4 according to attachment and detachment of 1st ** 3. 
Thus, by constituting 1st ** 3 removable, the configuration of an exchange part can be 
simplified, and the amount of ink which miniaturizes or holds a component part can be made to 
increase, and a running cost can be reduced. Of course, 1st ** 3 can be constituted removable 
and can be constituted for 2nd ** 8 to the recording head section 1, enabling still freer 
attachment and detachment. In this case, the part of 2nd ** 8 without the need for exchange can 
be fixed, and the recording head section 1 and 1st ** 3 with the need for exchange can be made 
exchangeable. 
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[Brief Description of the Drawings] 

[Drawing 1] It is the outline block diagram showing one example of the ink jet cartridge of this 
invention. 

[Drawing 2] It is the explanatory view of another configuration of the 2nd porosity member in 
one example of the ink jet cartridge of this invention. 

[Drawing 3] It is the explanatory view of the maintenance condition of the ink near the point of a 
duct. 

[Drawing 4] It is the explanatory view of the maintenance condition of the ink near the point of a 
duct. 

[Drawing 5] It is the explanatory view of the maintenance condition of the ink near the point of a 
duct. 

[Drawing 6] It is the explanatory view of the maintenance condition of the ink near the point of a 
duct. 

[Drawing 7] It is a block diagram at the time of constituting the 1st ** removable in the ink jet 
cartridge of this invention. 
[Description of Notations] 

1 The recording head section, 2 An ink tank, 3 The 1st **, 4 An atmospheric-air free passage 
hole, a five-mesh member, 6 A duct, 7 The 1st porosity member, 8 The 2nd **, 9 The 2nd 
porosity member, 10 A filter, 11 Passage, 12 Ink, 13 Coating, 14 Connection section. 
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